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(54) COMMUNICATION EQUIPMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve an ASK on/off ratio and a 
reception dynamic range and. to simplify and miniaturize equipment 
constitution by using an even higher harmonic mixer for mixing a data signal 
and a radio frequency signal 

SOLUTION: When data generated in a modulator/demodulator is inputted to 
the IF terminal 5 of an even higher harmonic mixer and the output signal of 
a local oscillator is added to an LO terminal 4, mixer diodes 2a and 2b 
connected in parallel by the reverse polarity of APDP 25 are alternately 
turned on. The LO current of an opposite phase is made to flow at every 
half period, and conductance is increased at every period. The respective 
higher harmonics of LO current and conductance become only odd-order 
and even-order components, and the mixed wave of the twofold waves of 
an LO signal is outputted to an RF terminal 3. Since the twofold wave of 
local oscillation with its frequency approximated to a higher harmonic signal, 
which becomes spurious, becomes a higher harmonic which is even 
number-times as much as LO current, it is suppressed. Thus, a high ASK 
on/off ratio can be obtained, and a multiplier of local oscillation and a band 
pass filter are not required due to multiplication effect. 
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art*a<io>g&3iiftj p 2-8[=SBj$5*ir^5fiy . 
ofc. Hi i ic¥«^5^-9-ro«fiE«ii£^-r. 0i-fci\ 

T, 1 I* 1 8 Ot/\-f?'J V K. 2 a. 2 bliS^-y-S** 

**i*+IBIJH*4S^ (WTI "Cfc*. 
[O0 0 4] HI 2 i*fife3fca>afi$ISco*j?£* *f to 
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a >SMgiBI@Si5^-9-2 7 al4^F»<c-f y— 5?*»*» 
£L&A<b. LO4ffi^t>C0A^ft-§-C0 2<S;«i: R F5S 

T-^bcoA^jft-^coji^^m^ -ecosjsm^/ssti^'*' 
i Fai^t,tti73-r4o stt^Axnitts 
^•9-2 4 a frt,iuj3 2tiz>tprgim&mmtm3<D&M& 



■&-?4)\>5 1 7 al=J:y5FKa****u. 4>MJfl£4Mg 
Si 8ai=«fcyisa©U'<jug:T?«Mi**tfc«L gfkn 

*6 al=«ky«BI**l-6. 
[00 2 7] fcLt. S2ICfclxr^SiSH6 a 

ffl-cy— 5?y55i^*>3>snMs«a5^-y-2 7 acou 

5?'JS?i^5/3>aa«*H5S5f "9-2 7 bOatftlcoit 
[0 0 2 8] *fc«*H«S &.lf®>m~-0 

i^xomnonmi. ■e»L<a-<fcfc«!)cc-cr**as 

[0 0 2 9] ±IBCO<k5lC«JS$*tfc31«gSI=33t'>r 

14. ffi^cD¥«»5^-9-coft^yic«isifflae5^-9-*ffl 

l^CirlCcfcyiafAS K ON/O f F&$m&^t 

*<-e#«. *fc«KHas^-y-(oa««iJiii=j:y. sis 
§§2 osi/mi (D&mmm? ■< Jis$ 2 1 A<?9£&y. 

1«J&fKB§<b. >MHb*<nTt£fcfc-5. 

aft 5 s**-r > —5? y s>x f -> a >st -r-5 - 2 
co*HEfflja^-f^5« 1 B&*mt& 1 ). £e>&5«)&Si 

[0 0 3 0] HS6C0ff$®3. B3l4CCD$§IJBC0SgJ6<0flS 

g3^t?p-y7i^fc l J. glfcfci^T. 6~s, 1 

0-12, 14. 15. 17-19. 2 2 l4&*C0iHI 
^M«tl^-C0tC0X?fcy. 2 3li%ifflflSH3ES9 
-9-, 2 4li^mfflffiSPiK£'7-9-. 2 8l*miC0T>^ 
9". 2 9 I4S52 <D7 > J f9". 3 0l4X-f-y^ 3 1 I4ffi 
PUk 3 2l4g£lSS§T?fc-S. 

[0031] m~mm~-oi^xmm-r^. smcfci^ 
r. ^ttHHeic^yijS^^fciiUf^-^i*. ««— * 

/ Kififfllg 7 \Z «fc y 4t« £ tlte&&m Z7 4 )\, £ 8 l= <fc 
•J^iiE^JfE^^Kf-^. iH«ffl{SSli;fi5<7-9-2 3C0 I F 
JS^I-A*S^4o 9lrJ:y±RE$^.f-(t-^ 
14, »ffiH2 2ICJ: y^iH^^t. JM«fflfS«P;^5^-9- 
2 3Xr/^iffl<SSP;S5^-9-2 4C0LO3gTI=A*S 
tt«>o ^Hlffl<SSI)il3SE5^-9-2 3l43fe5UI-^$^fc2 
-3C0i£S1±C0y-f if— Kl^ntfiE^^-StCO-Cfey, L 
O4STC0A73«^C0 2fg;TSt I F^C0A*^C0;g^ 
^"C03iiSm±fi£*+L-5ASK^iS{f-§-^ RF4ST 
A^^,al^J■r4o jt«ffl«aP»50^2 3A^ffi73^4x 
•i) A S K^ISil-^-liB 1 COwi^Sil^^ JU^ 1 Ol^cfc L J 

^«is»***ifc«. ii=«fcyBraa>u 

^;U*-C*iiiliI*^-i>o iStB73lt"ISII1 1C0ffl^«^-l4» 
;TKS1 2^Lfc^. «1C0T> J r9-28ICJ;yi?Ht 

[003 2] -75. m2C0T>^9"2 Olr.fcySff 
*df^l4. X-T^^3 Olcjcygft^-Y 5>^*i:iiHf^ 
f 5>-7'<t-eigSSA<«iy^4o S<I^-<5>'9'l=fcU 
TI4. «Pi§3 KCATaStL. S<t^— *<Ti'&mm=s1o 
+ti>„ SfciH«^-r 5>^*lcfc^TI4. ^ISS3 2lrA 



[0 0 3 3] ffcf 1 <DT>t1-2 8(r«tyg«^F4xfc 
«^l*»a»1 2JgftLfc^ 1E9t«4MHl 4|C<fc 

greflHBHfflS&5£-y-2 4fflR F5iTI=A^)$^-5c S 
1Bffl AXH& £ ^ -y- 2 4 OaflUHfllXWK £ 9 -9" 2 3 t 
S«a>«J*<Dt<D-efcy . LO4i : f-A^(0A*fi-§-CD2 

3 0)*J*iiiB7-f i 7 l=«fc y 7KMfc£d*u *P B 1 

w&mwi 6 ic«fe y gii£;h.6„ 
[0034] eiSiaifi£^-y-<ofiij«. atf»f^i=ot>T 

[0 0 3 5] ±fEOT<fc?l::^Ji££*L7=;i«gSI~*$l , >T 

i*. £ * -v-oitb y l=fl*Hi& £ * -tf-SJB 

l*4^£C:«fcyi£l,*ASK ON/OFFlt^HCt 

S2 o&tfsn <D*i^iaia7-r;u$ 2 1 A<T>s<tfty, 

[O O 3 6] HJfi<8ff£!g4. H4liC(D^|B^<D||]5E(D^ 

si4$^-r^p-y^st?fcys ai-ist^T, 6-8. i 

0-12, 14. 17-19. 2 2l*fi£3fe<7>»{i&Si: 

H-rotro-e&y, 2 3iiaMifflfflSisas£-y-» 27 

ligllffl^ j« — v Uvi^va VSHSWIHa £ 2 
'fvf. 3 1 tetSiBS, 3 2l4^pSt?fe-S)» 

[0037] x.\zmmz-oi<>Tmw?&. ekic^ 

y*««HS*ifc*. a«ffl«*nsS5f -y-2 3® i f 

i*. »iBS2 2i_«fcy^ffi$*i. skmmMmm&sw 
2 3 ai/wsffl-f ^—^ u •> a ^aawaas * 

2 3 I43fe5«l=»«**lfc 2 o©3»tttt©4f-f KICT 
aj£»*i<&f»a>T*fcy. L05iH^>A7JfI#<D2fSa<!: 
I FSST-<DA*«-^CD;1^^^l^ -ta>*S*£j£S*i5 
ASKfcH«#£RFi|im&*&aJA"*-4. &{iffl<S?sl8 
»£^7-9-2 3^^>ffiA^AS KgglSft#l4^ 1 

*aa? -riu* 1 oi=*y*aai*s**i.fc«, *ui* 
tin io5ta*«#i*»a»i 2$g6Lfc«. mi 

[003 8] S2(D7>ft2 9l~cfc yg«**l 



ri*. 1IMI3 1 irA*£*t. S»7— $a>anA<ff4? 
#**U *<De-9i*flt2a>7>7-*-2 9icj:ym;a« 

[0 0 3 9] *fc^1©T>^2 8lCj:yg<i$tlfc 
1 2£IIALfctt« ISti^iMWSl 4I=J: 
y««l*«MI**i.*. ftllffiNHi 4<7>aj7J«#lig 
ll^-v'Jvifi/a >£AXMiB 5^27fl)R 
F«BT-|=A***t*. Sfgffl-f ^— S?'J VX$ V3 >g 

e,, Lo4g^e>G>A*e#a>2^jKtRFai^c,a) 
«i F^^e>aj*-r-5. gaa<r >-i?ui?x>>>> 

a >SflXH£ £$-y-27fr&Hi:*J*Jh.« + Ma&flt-? 
iim3<z>?#isSiia?-f i 7ic«ky^saitjs***i. 
+ IB/a i sictymMou^u^-ciSISS+tfc 
t, ^!giSS6ir«fcy«H**tS. 
[0040] MEn&s9-0-G>ttriL aittMfcicmxr 

[0 O 4 1 ] JlteG)cfc5IC^jS**Lfc®«^MIZfc^T 
L>-5ZtlCj;yBL%ASK ON/O F FltJ!l§Ct 

a<r*£6. *fc«*iisa5^*©a«a*i=«ky. ®te 
S2 o&tfsn oflwtaa^-f 2 1 A^ntJtcy. 

ro^aaa^-r i sa^atfty. 

[0 0 4 2] 

[&9ia>aa] mi 0>*iPjl=«fc;|ili\ iI?&(D¥«iff*£^ 

■y-roftt? y i=«a»j»5 *-y-£m*4 ^ 1 1= * y ai* a 

SK O N/O F FttZm&Z t A<T*£-5o £fdgi*P 

as^-y-©a»jaiiii=«fcy. attnatfutwtaa^-r^ 

[0 0 4 3] |g2CDf|B^IZ«fc*1.lS N a^(D^36ffJ 

£ ^ -y-ofttj y dflana s**tffl^4^ 1 1=* y m 

MASK O N/O F FttJU'SZiA^Jio 

Bn*s^-y-fl>a<sa*i=«fcy» aaa&tfwvaa? 

wit* y . * &**««ais<t, 

/J^bA<nJS6i:&5. 
[0 0 4 4] mSO^BJIZ.fetllS. a^<7)¥®ff$ 

£ ^7 -y-tDttts y i-fusisa 5 ^ **fflt^4 c 1 1= j: y a 

UASK O N/O F Ftt^ffliCirMT'^l),, ^fzlS 

KH«s*-y-©afti»«i=«fcy» aaaat/wniaa? 



[0045] m4o>m$nz&ti\^ mistowmz 

l^ASK ON/O F Fit^?#-SC<!:A<-e^^). 

[12] c<D2gBjir£&a^gm<DSlfi£a>ff^2£jjt 

[13] c:ro#|B^icj:-5,ji<tgsro*i£<Dfi$®3$^ 

[El 4] C(D3£BjJlz t fc.i)®«j£McDHJ£©ff^4£* 
-f lT?fc£o 

[S5] «a»ias^-9-<oitj««^-riaif**. 
[Be] APDPizteit«Hfflty-f*-K*a«-r 



[is] smraK£^-y-^a«i-SfflLfrt#(7)s« 
[is] [ssniftE^-y-^jUficjsfflLfct^cD^js 

[HO] fSSlSiR£^-9-^ASK^i@Si:L.T<$ffl 

[in] wmmz<7^<DmfS.m^7r^mx'$>^o 
[H2] fit*a)a(igi(D^^^ *t it? fe^ . 

[113] ^ffi^£-?-9-^ASK^lSSi:LTffifflL 
[»-^0>t&Bjn 

1 1 8 OJg/W^'J k. 2 £?-y-$v:t- h\ 3 

RFiTK 4 LO^, 5 IFW, 6 tfcfgiS 

9 mmmw&msw. 10 mi ro^nsjiii^-r^ 

$,11 mtatim^. 1 2 13 7>t 

1 4 fiStfNfMBflk 1 5 S2(D^JSil7-f ;u 
16 S*ffl¥«»5^-y-» 1 7 «3<0**aiB 

7-r;u^. 18 *BgSjKi84SS. 19 3§«3§, 20 
jtfSS, 21 $ 4 ©Sfigilia 7 <;u$ s 22 #iE 

flk 2 3 SfllfltRXS^if. 2 4 SAtilflftH 
&££-9\ 25 APDP, 26 #i£lHlg&. 2 7 g 



[17] APDPJCfcltifflJWfcy-f*- 
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